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The seasonal p a t t e r n s  o f  food supp ly  and consumption are  
d i r e c t l y  r e l a t e d  t o  t h e  f ood  p roduc t i on  c a p a c i t i e s  and t h e  o v e r a l l  
a g r i c u l t u r a l  development s t a t u s  o f  a  g i ven  reg ion .  I n  t h i s  paper, 
va r i ous  aspects o f  t he  consequences of s e a s o n a l i t y  on food supp ly  and 
p roduc t i on  i n  sub-Saharan A f r i c a ,  exc l ud ing  South A f r i c a ,  a re  reviewed. 
The paper i s  p resented under t h e  f o l l o w i n g  t e n  main headings: 1) Food 
p roduc t i on  t r ends  and crop y i e l d s  2 )  Food p roduc t i on  and popu la t i on  
growth  3 )  Consumption and p roduc t i on  4 )  Seasona l i t y  o f  foods, p r i c e  
and a g r i c u l t u r a l  p r o d u c t i v i t y  5 )  Food expend i tu re ,  l abo r ,  and t r a d i t i o n a l  
a g r i c u l t u r e  6 )  Food marke t i ng  7 )  Food s e c u r i t y  and s e l f - s u f f i c i e n c y  
8 )  Some t r a d i t i o n a l  s o l u t i o n s  t o  s e a s o n a l i t y  9 )  The Green Revo lu t i on  
and A f r i c a  10)  A g r i c u l t u r a l  research p r i o r i t i e s  f o r  m in im i z i ng  seasona l i t )  
* Coo rd ina to r  f o r  sorghum and m i l l e t s  
SAFGRAD/ICRISAT Eastern  A f r i c a  Program 
OAU/STRC/SAFGPAD, P .O. Box 30786 
Na i rob i ,  Kenya 
1. FOOD PRODUCTION AND CROP YIELD TRENDS 
The f a c t  t h a t  much o f  sub-faharan A f r i c a  i s  unable L J  feed 
i t s e l f  and t h a t  food p roduc t i on  i n  t he  reg ion has s t  a d i l y  dec l i ned  
i s  w e l l  docum~n~ed .  I n  t he  l a s t  two decade5 the  food p roduc t i on  pe r  
caput i n  sub-Saharan A f r i c a  has decreased by 25% and m a l n u t r i t i o n  i n  
most ly t he  r u r a l  areas o f  t he  r e g i o n  has increased (Brandt,  1984). 
I n  much of t he  reg ion,  pe r  caput  c a l o r i e  i n take  i s  below minimal 
n u t r i t i o n a l  standards (USDA, 1981; E icher  and Baker, 1982; Labonne, 1983). 
The s e v e r i t y  o f  t he  c a l o r i e  i n t a k e  shortages and m a l n u t i r i t i o n  i n  
r u r a l  areas, p a r t i c u l a r l y  t he  sem i -a r i d  ones, i s  most ser ious towards 
t he  end o f  t he  d ry  season. Sub-Saharan A f r i c a ' s  d e c l i n i n g  food 
product ion i s  e s s e n t i a l l y  a  r e f l e c t i o n  o f ,  and confounded w i t h  i t s  
underdevelopment. Sub-Saharan A f r i c a  i s  t he  poorest  p a r t  o f  t h e  wo r l d ' s  
economy i n  which over 60% o f  t h e  36 low-income coun t r i es ,  w i t h  low r a t e s  
o f  economic growth and negat ive  r a t e s  o f  growth o f  a g r i c u l t u r a l  ou tpu t  a re  
found (E icher  and Baker, 1982). 
The y i e l d s  o f  t he  major food crops, r o o t s  and tubers ,  ce rea l s  and 
pulses i n  sub-Saharan A f r i c a  a re  lowest  among the  deve lop ing reg ions 
(F ig .1 ) .  Cereal y i e l d s  o f  A f r i c a  a r e  l e s s  t han  h a l f  those i n  As ia  and 
y i e l d s  f o r  pulses, roots-and tubers ,  a re  two - th i r ds  o f  Asian y i e l d s  
(USDA, 1981). 
For example, i f  we examine t h e  y i e l d  t rends o f  two o f  t he  major 
cerea l  c rops o f  A f r i c a ,  sorghum and maize, t he re  has been l i , t t l e  
improvement i n  t he  l a s t  two decades. I n  sorghum, du r i ng  these two 
decades, y i e l d s  i n  t he  USA and Mexico have shown spectacu lar  increases 
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Fig.1. Sub-Saharan - A f r i c a ,  As ia ,  and L a t i n  America 
y i e l d s  f o r  s t a p l e  crops.  
Source: USDA, 1981 
whereas those o f  A f r i c a  have remained stagnant ( Fig.2). The t rend  
i n  maize y i e l d  improvement i n  the USA and western Europe has been 
as spectacular e; the !orghut y i e l d  impro\ement i n  thr  UCA and 
Mexico. On the other  hand, A f r i can  maize y i e l d s  continued t o  stagnate 
and tended t o  decrease a f t e r  the mid-1970's (Fig.3). I n  both crops, 
a t  the beginning o f  the 19801s, the y i e l d  gap between the h ighes t -y ie ld ing  
region, the USA, and the lowes t -y ie ld ing  one, Afr ica, was i n  the order 
o f  f i v e  t o  e i g h t  f o l d .  I n  a d d i t i o n  t o  s o i l  and c l i m a t i c  factors ,  the 
main reason f o r  the tremendous d i f fe rence  i n  y i e l d  between the two 
regions must be the d i f ferences i n  the  l e v e l  o f  crop production 
technology. U n t i l  the y i e l d  l e v e l s  o f  the important A f r i can  food crops 
are s i g n i f i c a n t l y  improved, the problem o f  seasonal f l u c t u a t i o n s  i n  
food supply w i l l  remain w i t h  the small sca le A f r i can  farmer. To 
solve the problems o f  seasonal f l u c t u a t i o n s  i n  food supply i n  A f r i c a  
i t  i s  essent ia l  t o  improve crop y i e l d s  by us ing improved technology; 
inc lud ing improved c u l t i v a r s ,  b e t t e r  agronomic and c u l t u r a l  pract ices,  
h igher  inputs,  adequate crop p ro tec t ion ,  b e t t e r  machinery and equipment, 
and overa l l  improved farm management. It w i l l  s u f f i c e  here t o  s t ress 
t h a t  government pol i c y  and the o v e r a l l  development s t ra teg ies  and 
p r i o r i t i e s  i n  any ~ f r i c a n  country have a major bear ing on nat ional  
technological progress and a g r i c u l t u r a l  growth. 
Per cap i ta  food production i n  sub-Saharan A f r i c a  i n  the  1960's 
and 70's declined, whereas Asia and L a t i n  America recorded steady 
lmproveatent (Fig.4). 
Fig. 2. Progress in sorghum yleld improvement, 1948-1980 
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2. FOOD PRODUCTION AND POPULATION GROWTH 
The growth i n  populat ion and t h e  massive movements o f  people 
t o  urban c;nJ.ers are exacerbating the  j r e c a - i t u s  fc2d s i t  a t i o n  o f  
A f r i c a  t h a t  seems t o  d e t e r i o r a t e  from year t o  year. Even such countr ies 
as Kenya and Zimbabwe t h a t  are more successful food producers than 
other  sub-Sahara A f r i can  coun t r ies  are l i k e l y  t o  experience food 
shortages i n  the f u t u r e  main ly  because o f  t h e i r  high populat ion 
growth ra te .  For example, by the year  2000, the populat ion o f  Kenya 
i s  expected t o  double and remain predominantly r u r a l .  The t rend i n  
mast other  A f r i can  coun t r ies  i s  s i m i l a r .  
I n  much o f  the sub-Saharan A f r i c a  food product ion has no t  kept  
pace w i t h  the  r a p i d l y  increasing popu la t ion  (Calvo, 3 d, 1973, 
McCarthy and hfangi ,  1982, Ugonis, 1984). I n  the  decade o f  the  1970's 
o f  a l l  the major regions o f  the  world, A f r i c a  had the lowest, 1.8%, 
r a t e  o f  change < n  food product ion and the highest, 2.9%, r a t e  o f  change 
i n  populat ion increase w i t h  per  caput product ion o f  cereals  dec l i n ing  
(Figs. 5 and 6 ) .  Even w i t h i n  A f r i c a  i t s e l f ,  t he re  i s  a  wide f l u c t u a t i o n  
i n  cereal production from country  t o  country .  I n  general, those 
coun t r ies  r e a l i z i n g  the  lowest per  caput cereal  product ion are the  
ones t h a t  a l so  face the most severe f l u c t u a t i o n s  o f  food supply. 
Households w i t h  adequate incomes are n o t  genera l l y  a f f e c t e d  by problems 
o f  seasonal v a r i a t i o n  i n  food supply as are those w i t h  very low incomes. 
I n  the l a s t  25 years, i n  a s i g n i f i c a n t  p ropor t i on  o f  the semi-arid 
p a r t s  o f  the sub-Saharan A f r i ca ,  the main issue has no t  been the  
seasonal f l u c t u a t i o n  i n  food a v a i l a b l e  t o  the  r u r a l  poor, b u t  the  near 
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Fig. 5. Annual ra tes  o f  change o f  food product ion 
and populat ion I n  developlng and developed 
regions, 1971-80 
Source: FAO, Rome, 1981 
F i g .  6 ,  Per caput  product ion  o f  cereals 
by r e g i o n ,  1950-59,  1960-69 and 1970-79 
Source: FAO, Rome, 1981  
to ta l  unavai labi l i ty  of any food, leading to  disasterous famines and 
widehspread s tarvat ion.  As a consequence of t h i s  s i tua t ion ,  millions 
V 
of Africans haw died. Famine has devastated much of Africa T'rom Nest 
t o  East and North t o  South (Table 1). The most recent famine s t i l l  has 
the  :ahel, Ethiopia, S u d x  and lbzambiqus in i t : ,  g- ips .  A recen.: i;sue 
of Newsweek (June 3, 1985) s t a t e s  tha t .  "Across the sub-Saharan drought 
b e l t ,  three quarters  of the  10 million people who died, or  a re  l ike ly  t o  
d ie  a s  a r e s u l t  of the  on-going famine a r e  children under the age of f ive  
and of the t iny,  shriveled survivors ,  a l l  too many will be blighted for  
l i f e  in  body o r  mind". The immediate task f o r  t h a t  par t  of Africa engulfed 
by the  current  famine i s  to  f ind temporary solut ions fo r  the problem 
and in the long run c rea te  s i tua t ions  conducive t o  improving food produc- 
t ion in the region. The problem of seasonal f luctuat ion in food supply 
can, therefore,  be solved only through long-term agr icu l tu ra l  development 
plans . 
rable 1. Reported famines in Africa s ince 1960 
Year 
-
1960 
1960-61 
1962 
1967-70 
1972 
1973 
1971-74 
Country 
Morocco; Mauritania 
Republic of Congo 
A1 geri a 
Nigeria 
Burundi 
Sudan 
Angola. Chad, Mali, Niger, Mozambique, 
Burkina Faso. Senegal, Benin, Togo. Mauritania. 
1973-75 Ethiopia 
1984-85 Ethiopia, Chad, Sudan, Mali, 
Mozambique, Niger, Burktna Faso 
Source: For 1960-75 perlod, Olembo, 1977 
For 1984-85, Newsweek, June 3, 1985 
The shor t  f a l l  i n  A f r i ca ' s  a g r i c u l t u r a l  product ion and the  increas ing 
food demand by the growing popu la t ion have d i c ta ted  the impor ta t ion  o f  
food gra ins  a t  increasing p r i ces  us ing very scarce f o re ign  currencies 
(USDA, 1981). For example, Af r ica  imported i n  1984, 12 m i l l i o n  tons of 
wkeat w i t hou t  sa t i s f y i ng  311 i t s  n e l d ~  (Ugon s, 1984) U n t i l  Acr ica beccmes 
s e l f - s u f f i c i e n t  i n  food production, t h i s  import  o f  food gra ins  i s  l i k e l y  
t o  cont inue. This w i l l  c e r t a i n l y  have adverse effects on the economic 
growth o f  the Af r ican count r ies  impor t ing  food. The pre-occupation o f  most 
o f  these count r ies  has been t o  aver t ,  w i t hou t  m c h  success, the famine c l ose l y  
associated w i t h  the droughts o f  the e a r l y  1970's (Swanberg and Hogan, 1981). 
' I n  selected Af r ican countr ies, such as Niger ia ,  there  were phenomenal 
increases i n  food imports i n  the 1970's. I n  N ige r i a ' s  case the reasons f o r  
t he  steep r i s e  i n  food g ra in  impor ta t ion  were t he  growth i n  income, 
populat ion, and f o re ign  reserves. Neglect o f  ag r i cu l t u re ,  and t he  lower 
p r i o r i t y  and a t t en t i on  given t o  t h a t  sector  s ince t he  count ry 's  o i l  boom 
have con t r i bu ted  s i g n i f i c a n t l y  t o  N ige r i a ' s  increas ing food g ra in  import  
b i l l .  In t he  case o f  r i ce ,  the Niger ian consumer w i t h  h i s  increas ing income 
tended t o  demand higher q u a l i t y  and better-processed products and these 
were e a s i l y  obtained through imports (Adesimi, 1983). Even i n  Senegal, 
t he re  i s  a strong preference f o r  imported r i ce ,  and t he  consumer i s  w i l l i n g  
t o  pay a premium f o r  imported, h i gh  q u a l i t y  r i c e  thus underscoring the 
d i f f i c u l t y  i n  rep lac ing imported r i c e  by domestic produce (Ross, 1979). 
One o f  t he  long term s t ra teg ies  t o  reduce A f r i c a ' s  food import  
b i l l  and increase l oca l  product ion i s  t o  strengthen research and development 
se rv i ce  on food crops important t o  A f r i ca .  Essen t i a l l y  because o f  the 
c o l o n i a l  he r i t age  in most A f r i can  count r ies ,  past and present research 
emphases have been, and cont inue t o  be on expor t  and i n d u s t r i a l  crops 
(Nweke, 1979). If A f r i c a  i s  t o  be ab le  t o  feed i t s e l f  by the t u r n  o f  the 
century  i t  m s t  now i nves t  m r e  on a g r i c u l t u r e  i n  general ,  and food crops 
i n  par:.icu.,ar 
3. CONSUMPTION AND PRODUCTION 
I n  much of r u r a l  A f r i c a  t he  f am i l y - run  farm i s  t he  cent re  o f  
l i v e l i h o o d  and d i c ta tes  t he  p a t t e r n  o f  household food source and 
consumption. The use of t he  market as a  food source f o r  r u r a l  communities 
i s  very restricted. Since consumption o f  one's own produce i s  e s s e n t i a l l y  
a  way o f  l i f e  i n  most r u r a l  areas, t h i s  s t y l e  d i c t a t e s  t h e  product ion o f  
s p e c i f i c  crops p re fe r red  by t he  l o c a l  i nhab i t an t s  (UN, .ECA, 1974). 
Throughout A f r i c a  one f i n d s  soc ia l  communities es tab l i shed  around the  
c u l t u r e  o f  a  g iven crop, or group o f  crops. The major t r a d i t i o n a l  and 
r e l a t i v e l y  widespread food crops a re  maize, sorghum and m i l l e t s ,  wheat and 
bar ley ,  p l an ta ins  and bananas, and r o o t s  and tubers. Pulses a re  found 
along w i t h  these main crops. The use o f ,  and recourse t o ,  t he  market by 
l o c a l  i nhab i t an t s  i s  on l y  f o r  food i tems which are  n o t  produced by t he  
fami ly  farm (UN, ECA, 1974r. If the  f a m i l y  farm has excess produce over 
and above i t s  requirements t h i s  i s  normal ly  s o l d  i n  t he  l o c a l  market. 
Centres o f  h i gh  popu la t ion concent ra t ion  which can no t  produce s u f f i c i e n t  
food f o r  t h e i r  own use must r e s o r t  t o  t he  market. I n  many regions food 
demnd i s  increas ing f a r  more r a p i d l y  than supply, p a r t i c u l a r l y  around 
urban cent res  (Arouna, 1977; Calvo g a, 1973). 
A 1973 survey by the UN Economic Cormnission f o r  A f r i c a  covering t he  
semi-ar id b e l t  o f  sub-Saharan A f r i c a  es tab l i shed  an average per caput 
l e v e l  of p r i v a t e  consumption o f  about $7 Per month of which about two- th i rds  
was spent on 'cod i tsmq (UN, 1974).  The su rve j  f4rth:r  s (owed t h d t  'h? 
foods of t he  reg ion i nc lud ing  cerea ls ,  root ,  and tuber  crops accounted f o r  
about a quar ter  o f  the t o t a l  consumption expenditure o f  t he  average West 
Af r ican,  and t he  m j o r  p a r t  o f  which was consumption o f  h i s  own farm 
product ion. I n  the semi-ar id pa r t s  o f  A f r i ca ,  sorghum and m i l l e t  are the 
major sources o f  ca lo r i es  and home product ion i s  t he  pr imary source o f  
these crops. Estimates o f  ca lo r i es  :onsumption by income s t r a t a  i n  t h i s  
reg ion revealed t h a t  t he  lower income households consumed inadequate amounts 
o f  food t o  meet recommended l e v e l s  o f  c a l o r i e  i n take  (Whelan, 1982; FAO, 
1981). 
With progres ive ly  lower incomes, shortages o f  food i n take  per caput 
become progress ive ly  more severe. The p ropo r t i on  o f  underfed people 
becomes l a r g e r  w i t h  lowered incomes. According t o  FA0 an 'underfed'  
person i s  one whose d a i l y  food i n t a k e  i s  below 1.2 t imes t he  bas ic  metabol ic 
ra te .  Underfed persons are  forced t o  subs i s t  on q u a n t l t l e s  o f  food 
i n s u f f i c i e n t  t o  l ead  a f u l l ,  healthy, wel l -developed and a c t i v e  l i f e  
(Mazumdar, 1980). 
Taking t he  e n t i r e  A f r i can  cont inent ,  by 1980 the  mean d a i l y  per  
caput food supply,amunted t o  2110 c a l o r i e s  as opposed t o  a requirement of 
2336 ca lo r i es .  i n d i c a t i n g  t h a t  on t he  average, t he  con t i nen t  was underfed 
(hzumdar, 1980). 
Taking i n t o  account t he  increase i n  popu la t ion,  t h e  d e c l i n e  i n  product ion,  
and t he  s e v e r i t y  o f  t he  cont inent -w ide recen t  and c u r r e n t  drought, t he  
per  caput  food consumpt'nn f o r  A, r im m a t  hav? f a l l e n  d r a ~ ~ ~ a t i c a l l y  i n  t he  
l a s t  four  o r  f i v e  years. The number o f  underfed persons i n  A f r i ca ,  of 
course, va r i es  tremendously f rom reg ion  t o  reg ion,  coun t r y  t o  country,  and 
even from l o c a l i t y  t o  l o c a l i t y  w i t h i n  a  count ry .  For  those count r ies  
where s t a t i s t i c s  a re  ava i l ab le ,  i n  1980 t h e  p r o p o r t i o n  o f  t he  underfed was 
about 10% i n  t he  I v o r y  Coast and Morocco and over  50% i n  Chad, Ma l i ,  and 
Maur i tan ia .  The number o f  underfed people i n  bo th  E t h i o p i a  and Za i re  were 
s a i d  t o  exceed 10 m i l l i o n  (Mazumdar 1980; Whelan, 1982). 
The crop product ion environment i n  a  g i ven  r e g i o n  appears t o  be t he  
r a i n  f a c t o r  determining t he  per caput  food s i t u a t i o n  i n  A f r i c a .  Modi fy ing 
the crop product ion environment t o  a  more Favourable one i s  c e r t a i n l y  
d i f f i c u l t .  I n  the long run, i nc reas ing  pe r  caput  income o f f e r s  t h e  bes t  
hope o f  l i b e r a t i n g  d i e t s  from environmental  c o n s t r a i n t s  (E icher  and ~ a l l ' a ,  
1970). Th is  would i nvo l ve  t a c k l i n g  A f r i c a ' s  problem o f  economic under- 
development i n  a l l  i t s  aspects. 
Environmental f a c t o r s  gene ra l l y  determine t h e  dominance o f  a given 
cereal i n  a  g iven place. MaizC dominates where r a i n f a l l  and s o i l  a re  
favourable. I n  poor s o i l s  and drought s t r e s s  s i t u a t i o n s  sorghum and pea r l  
m i l l e t  a re  t h e  dominant cerea ls .  I n  va r i ous  p a r t s  o f  A f r i c a ,  t he  cerea ls  
are consumed i n  var ious t r a d i t i o n a l  p repa ra t i ons  such as & (West A f r i c a ) ,  
(Eastern and Southern A f r i ca ) ,  bosobe (Botswana), a (N ige r i a ) ,  
inSera (Eth lop ia) ,  ktsra (Sudan), couscous (Sahel ), bread, fermented 
and unfermented d r i n k s  (ICRISAT. 1982). 
In Nigeria, for  example, the most important cereals are sorghun, 
millet, maize and r ice .  The per capita consumption of these cereals 
i n  ?he v a r i ~ u s  :tatcs 01. Niger-a i s  given in Tible 2 .  Demand was 
predicted to  exceed supply by 2.3 million tonnes for  sorghum and 1.2 
million tonnes for millet in Nigeria by 1985 (Davies, 1985). In the 
case of wheat, since Nigeria's own production i s  low, the country's 
demand for the crop was expected to exceed 2.0 million tonnes by 1985 
(Davies. 1985). The popularity of bread, part icularly among the urban 
population, i s  contributing to  the increasing demand for  wheat in 
Nigeria. In 1981, of the major wheat-consuming countries of West Africa 
Nigeria alone accounted for  more than 50% of the wheat imported by the 
region (CIWYT. 1983). 
Table 2 .  Consumption in kg. per capita per week of 
cereals in various States of Nigeria 
Source: Davies, 1985 
n = negligible 
State 
- ---.--- 
Kaduna 
Bauchi , Borno 
and Gongola 
Niger and 
Sokoto 
Kano 
Sorghum 
1.93 
1.60 
1.74 
1.78 
Rivers 
Millet 
1.46 
1.78 
0.79 
1.91 
, 
Maize 
0.08 
0.70 
0.96 
n 
Cross River 
Lagos 
Total 
Rice 
- 
0.01 
0.01 
0.05 
0.01 
n 
n 
- 
Wheat 
-- 
0.005 
n 
n 
n 
9.035 
n 
n 
6.675 
0.15 
0.04 
0.005 I 
0.12 
0.06 
2.67 
n 
n 
0.945 
4. SEASONALITY OF FOODS, PRICE AND AGRICULTURAL PRODUCTIVITY 
Seasonal f l u c t u a t i o n s  i n  food supply i n  the  t y p i c a l  r u r a l  A f r i can  
household a re  w e l l  known. Home-grown foods are  normal ly  ava i lah le  i n  
p l e n t y  i m d i a t e l y  a f t e r ,  and f o r  a  few w n t h s  f o l l o w i n g  harvest.  On 
t h e  o ther  hand, food suppl ies a re  a t  t h e i r  lowest  l e v e l  towards the  end 
o f  t h e  dry  season and i n  the months preceding harvest.  Seasonal 
f l u c t u a t i o n s  i n  food supply can be minimized by improved storage prac t ices  
t h a t  a re  dependant on t h e  s u i t a b i l i t y  o f  the  product i n  quest ion f o r  
long  term storage (P la te ,  1967.). The s i n g l e  most impor tan t  f a c t o r  
determining how much g r a i n  i s  a v a i l a b l e  f o r  storage i n  a  given area i s  
r a i n f a l l .  Seasons o f  good r a i n f a l l  normal ly r e s u l t  i n  bumper harvests 
and p l e n t y  t o  store,  b u t  i f  t h e  r a i n s  f a i l  there  may be no harves t  a t  
a l l .  Food ? r i c e  f l u c t u a t i o n s  a l s o  have seasonal p a t t e r n .  
During t h e  1970's t h e  r e l a t i v e  p r i c e  o f  food i n  p r a c t i c a l l y  a l l  
A f r i c a n  count r ies  rose s t e a d i l y  and t h i s  t r e n d  magn i f ied  seasonal food 
p r i c e  f l u c t u a t i o n s  (Ghai and Smith, 1983). Low income households are  
the most vu lnerab le  t a r g e t  group, su f fe r ing  f rom t h e  consequences o f  
food supply, and p r i c e  f l u c t u a t i o n s .  
Households t h a t  produce S u b s t a n t i a l l y  more than they  consume, and 
a r e  a b l e  t o  store,  o r  s e l l  t h e i r  excess produce normal ly  have t h e  capac i ty  
t o  cope w i t h  seasonal f l u c t u a t i o n s  w i t h o u t  sertous food shortage i n  a  
bad season. The long-term s o l u t i o n  to t h e  seasonal f l u c t u a t i o n s  o f  food 
supply on a  na t iona l ,  reg iona l  o r  A f r i ca-w ide  bas is  l i e s  i n  inc reas ing  
a g r i c u l t u r a l  p r o d u c t i v i t y  and improving food storage cond i t ions .  
The main aim i n  advancing a g r i c u l t u r a l  p r o d u c t i v i t y  should therefore 
be t o  ob ta in  the  best  poss ib le  mix o f  a c t i v i t i e s  and products t o  s u i t  
t he  needs o f  each country  o r  a  reg ion  i n  a  country  and i t s  peop;.. 
I n  t h i s  t o t a l  approach o f  r a i s i n g  a g r i c u l t u r a l  p r o d u c t i v i t y ,  r u r a l  
people i n  A f r i c a  have a C I -uc i i l  r o l e  t o  p l a y  as producers, consumers, 
and labor  force.  Bunt ing (1984) l i s t s  seven groups o f  factors  o f f e r i n g  
oppor tun i t i es  o r  cons t ra in ts  f o r  a g r i c u l t u r a l  and r u r a l  progress: 
a)  Volume o f  e f f e c t i v e  demand f o r  r u r a l  products  
b )  Output de l i ve ry  system 
c )  The resources which producers command 
d) Production methods 
e )  Knowledge systems 
f )  The p o l i c i e s  and p rac t i ces  o f  governments 
g) In te rna t iona l  r e l a t i o n s h i p s  
For West A f r i ca ,  Okwuosa (1973) emphasized t h a t  product ion 
presented a  greater  c o n s t r a i n t  t o  a g r i c u l t u r a l  deve lopmnt  than 
e f f e c t i v e  demand. He stressed t h a t  a g r i c u l t u r a l  development p o l l c y  
i n  West A f r i c a  should be d i r e c t e d  t o  removing t h e  f a c t o r s  t h a t  
impede increase i n  product ion.  Ge t t i ng  farmers t o  adopt improved 
technologies i s  one o f  the  m3t important  f a c t o r s  l i m i t l n g  progress 
i n  a g r i c u l t u r a l  production. Okwuosa (1973) f u r t h e r  noted, i n  
a d d t t i o n  t o  increasing the  product ion o f  t h e  impor tan t  crops i n  a  
region, the re  i s  the  need t o  l i n k  a g r i c u l t u r a l  development w i t h  
i n d u s t r i a l  developmnt  f o r  the  u t i l i z a t i o n  o f  the  a g r i c u l t u r a l  raw 
mterials f o r  the developn~ent o r  expansion of agro-based jndustr tes.  
The needs and emphases o f  the various sub-Saharan Afr ican 
countr ies vary r e l a t i v e  t o  the seven groups o f  fac to rs  enumerated 
by Bunting (1984). The p r i o r i t i e s  and resource endowments o f  d i f f e r e n t  
soriqtries a'so k l r y ;  therefore, for-. ing each country t o  tack le i;s own 
high p r i o r i t y  problems r e l a t i v e  t o  i t s  human and mater ia l  resources. 
However, as a long-term object ive,  each country must handle each o f  
these seven factors i n  the context o f  i t s  own pos i t i on .  It i s  only when 
each country's ag r i cu l tu ra l  and r u r a l  development issues are tackled 
comprehensively tha t  a l a s t i n g  so lu t ion  t o  the problem o f  seasonal 
f l uc tua t ion  i n  food supply i n  each country can be real ized.  
The s t o r a b i l i t y  o f  a given product has a major in f luence on 
whether i t  i s  seasonal o r  not. Among the cereals, f o r  example, maize 
and sorghum are damaged by insects  under the t rad i t i ona l .  farmers' storage 
condit ions and therefore are more subject t o  seasonal i ty  problems than 
the small-seeded m i l l e t s  such as t e f  ( ~ r a g r o s t i s  &fl and f i n g e r  m i l l e t  
(Eleusine coracana) which have very f~ i storage problems. Problems o f  
seasonal maize storage are most serious i n  humid and hot  regions o f  
t rop ica l  A f r i ca  (Jones, 1972). Cassava roots  begin t o  r o t  w i t h i n  48 hours 
a f t e r  removal from the ground and the crop m s t  be processed a t  once i f  
i t  i s  t o  be kept f o r  any period o f  t ime. However, t h i s  does not  a f f e c t  
year-round food suppl ies because the l i v e  roo ts  can be s tored i n  the ground 
f o r  mn ths  wi thout  any cost  (Jones, 1972). 
I n  t r o p i c a l  A f r i c a  where tenperature f l uc tua t ions  are o f  l i t t l e  
msaquence i n  determining crop seasons, a v a i l a b i l i t y  o f  water f o r  crop 
production e i t h e r  as natura l  r a i n f a l l  o r  i r r f  gat ion i s  perhaps the  s ing le  
most important fac to r  in f luencing seasonal food production. As the r a i n f a l l  
and i r r i g a t i o n  s i tuat ions improv the farmer's choice o f  strategy t o  
minimize the seasonality problem widens. Where r a i n f a l l  cnd i r r i g a t i o n  
pract ices permit, i t  i s  oossible t o  increase croppin5 in tens i t y  aad p rac t i ce  
combinations o f  various cropping systems, such as sole, mixed, i n t e r - ,  
relay, double, and ratoon cropping. With improved water supply, as the 
cropping in tens i t y  increases and higher crop y i e l d s  are obtained per u n i t  
o f  time and land the problem o f  seasonal f l uc tua t ions  i n  food supply w i l l  
decrease. 
The homogeneous ecological b e l t s  and monomodal r a i n f a l l  pat tern 
stretching i n  an east-west d i rec t ion  across West A f r i ca ,  make seasonality 
a major problem. On the other hand, i n  eastern A f r i ca ,  mainly because 
of  the tremendous d ive rs i t y  i n  a l t i t udes ,  reg ional  va r ia t i ons  i n  tempe- 
ratures and r a i n f a l l ,  and the bimodal r a i n f a l l  pa t te rn  i n  some areas, 
the period o f  harvest i s  extended and thus problems o f  food seasonali ty 
are less. 
The problem o f  food supply seasonality r e s u l t i n g  i n  the usual 
seasonal feas t  and famine s i t u a t i o n  i n  subsistence economles can no t  
be i so loated from the overa l l  prbblem o f  under-development, and i n  
pa r t i cu la r  from low agr i cu l tu ra l  p roduc t i v i t y .  The problem o f  seasonali ty 
i s  m s t  serious i n  cereal-growing par ts  o f  sub-Saharan Afr ican. Even 
w i th in  cereal-growing areas, those par ts  facfng adverse weather condit ions, 
p a r t i c u l a r l y  Iw r a i n f a l l ,  are m s t  severely exposed to seasonal 
f l uc tua t ions  i n  food supply. 
Again, '.he problem o f  food supply seasonali ty i n  sub-Saharan 
A f r i ca  should be viewed i n  the l i g h t  o f  the region 's  p reva i l i ng  poverty, 
m l n u t r i t i o n  and low agr i cu l tu ra l  p roduc t i v i t y .  People i n  those par ts  
of  A f r i ca  t h s t  are not  poverty-st nicken do no t  h j ve  '.o worry much about 
the problems o f  food supply seasonali ty because they can a f f o r d  t o  . 
purchase food a t  any time during the year. 
As emphasized by Eicher and Baker (1982) and Eicher (1982), unless 
the problem of Af r ican r u r a l  poverty i s  handled i n  a long-term and 
comprehensive manner re la ted  t o  what they have c a l l e d  the fundamentals o f  
ag r i cu l tu ra l  development i .e .  s t ruc tu ra l  reforms; t r a i n i n g  Afr ican 
sc ient is ts ,  strengthening nat ional  research, extension and t r a i n i n g  i n s t i -  
tu t ions,  and p lac ing high p r i o r i t i e s  on a g r i c u l t u r a l  development. A f r i ca ' s  
problems o f  food production, and i n  the context o f  t h i s  paper, seasonali ty 
o f  food supply, cannot be solved. 
5. FWD EXPENDITURE, LABOR AND TRADITIONAL AGRICULTURE 
Although the vast major i ty  o f  the r u r a l  populat ion o f  sub-Saharan 
Afr ica are dependent on t h e i r  own production o f  the food they consume, 
there i s  a lso a s i g n i f i c a n t  minor i ty  o f  r u r a l  people and urban dwellers who 
survive on purchased food. I n  an urban area, one Nigerian study has shown 
tha t  the propor t ion o f  household income spent on food was negat ive ly  
corre lated t o  household income. People i n  the highest income group 
earned 23 tiraes as much as those i n  the lowest, b u t  spent on ly  4 times as 
wch on food. I n  the r u r a l  households. 83% o f  t h e i r  earnings was spent on 
food (Etukudo, 1978). This pa t te rn  o f  expenditurn on food appears be, 
general ly t rue  i n  the r e s t  o f  Af r ica.  Household s ize and income are 
the most s i g n i f i c a n t  determinants ~f food consumption (Adesimi, 1978; 
Adesimi and Ladipo, 1979). As Adesimi and Ladipo (1979) found out i n  
western N i ~ ~ r i a ,  s the ho1:sehold s i r e  incredsar, and th? food ;budget 
becomes t i g h t e r ,  there appears t o  be more and more tendency t o  purchase 
unprocessed foods f o r  home processing and consumption. 
The shortage o f  the labor  fo rce  a t  c r i t i c a l  times o f  ag r i cu l tu ra l  
operation adds t o  the continent-wide food shortage. For example, a 
na t iondde  r u r a l  household survey i n  S ie r ra  Leone strong1 y confirmed tha t  
the peak labor demands ac t  as e f f e c t i v e  constra in ts  on farm output 
(Byerlee etd, 1977). I n  t h i s  Sierra Leone survey, although labor  was 
widely i d e n t i f i e d  as a constra in t ,  labor  p roduc t i v i t y  under t r a d i t i o n a l  
ag r i cu l tu ra l  technologies was a lso very low. I n  terms of a g r i c u l t u r a l  
operations, i t  i s ,  for  example, wel l  known t h a t  e a r l y  p lan t ing  genera l ly  
contr ibutes t o  higher y i e l d s  but  many farmers throughout A f r i ca  f a i l  t o  
p lan t  e a r l y  mainly because o f  a shortage of labor  a t  peak p lan t ing  times. 
In  Nigeria, Davies (1985) reported t h a t  the shortage and high cost o f  labor  
a t  peak periods o f  the crop season has become an inpor tan t  cons t ra in t  t o  
crop production and the problem i s  exacerbated by the very l i m i t e d  use o f  
labor-saving t o o l s  and equipment. With growing urbanizat ion i n  Nigeria, 
i n  recent years there has been a t rend for  young people t o  d r i f t  from 
~ r a l  areas i n t o  urban centers leading t o  a shortage o f  much-needed 
agr i cu l tu ra l  labor  a t  c r i t i c a l  times. I n  the case o f  weeding, although 
needs are recognized as a W o r  cons t ra in t  t o  higher y ie lds,  Nigerian 
f a m r s ,  f o r  example, f i n d  i t  d i f f i c u l t  t o  obta in labor  f o r  weeding 
(Davjrs 1.985). In general, A f r i can  farmers do recognize the I ~ p o r t a n c e  o f  
optinurn t im ing  f o r  such c r i t i c a l  operat ions as p lant ing,  th inn ing,  weeding, 
spraying, and harvest ing; b u t  these operat ions may often be delayed because o f  
a  shortage o f  l abo r  r e s u l t i n g  i n  lower y i e l d s  f o r  t he  farmer. I n  many 
places even if 1 ~ b o r  i s  auai lable,the sea ; i . i a l l y  h'gh p r i c e  o f  lebor  
can not  be pa id  by the average small A f r i can  farmer. 
Ref lect ing on the low p r o d u c t i v i t y  o f  sub-Sahara A f r i c a ' s  
ag r i cu l t u re ,  Franke (1983) and Labonne (1983) emphasize t h a t  the poor 
performance o f  ag r i cu l t u re  i s  mainly due t o  t he  f a c t  t h a t  A f r i can  
deve lopkn t  models work i n  favor  o f  urban izat ion,  and r u r a l  exodus, and do 
not pay s u f f i c i e n t  a t t en t i on  t o  c rea t i ng  cond i t ions t h a t  favor  an increase 
i n  a g r i c u l t u r a l  p roduc t i v t t y .  I n  terms o f  an a g r i c u l t u r a l  l abo r  force, 
they underscore t h a t  a  smal ler number o f  o l de r  farmers are  expected t o  
provide f o r  a  r a p i d l y  increas ing t o t a l  popu la t ion.  For young people i n  
Afr ica, i f  there  i s  oppor tun i ty ,  i t  i s  i nc reas ing l y  becoming m r e  
fashionable, and i s  considered mdern  and c i v i l i z e d  t o  move i n t o  urban 
centers. One o f  the ways t o  improve a g r i c u l t u r a l  p r o d u c t i v i t y  I s  t o  
minimize the drudgery o f  Afr ican farming and improve l abo r  e f f i c i e n c y  by 
improving farm too l s  and equipment. Unless new l abo r - subs t i t u t i ng  
techniques become ava i l ab le  through a  major research e f f o r t  i n  A f r i ca ,  
i t  w i l l  cont inue t o  be d i f f i c u l t  t o  r e a l i z e  a  more product ive  a g r i c u l t u r e  
i n  t r o p i c a l  A f r i ca  (Morgan, 1977) 
I n  t h e i r  attempts t o  increase food product ion, count r ies  have 
t r i e d  d i f f e r e n t  s t ra teg ies ,  h'hether large-scale p r i v a t e  farms, o r  s ta te -  
owned l a rge  farms, o r  individual-cwned t r a d i t i o n a l  small farms a re  
i p p m p r l a t e  var ies  from country t o  country.  A review o f  t he  comparative 
perfomnce of large-scale v e r w s  the  t r a d i t i o n a l  smal l-scale f a r m  i n  
various A f r i can  count r ies  has been made by Eicher and Baker (1982). 
Small-scaie farms are  by f a r  t he  major supp l ie rs  o f  foods i n  much o f  A f r i c a ,  
Seasonal i ty of  foods i s ,  therefore, most inf luenced by t he  seasonal 
performances t l ie  ima l l  farn8s i n  a given country,  i n  M is t  ~ f r i c a  i n  
pa r t i cu la r ,  t r a d i t i o n a l  s m l l - s c a l e  a g r i c u l t u r e  dominates almost a l l  
count r ies  o f  the region, and t h i s  i s  t he  sector o f  t he  economy t h a t  engages 
the ma jo r i t y  o f  the West A f r i can  popu la t ion.  Government-supported programs 
have tended to  favor  largefarms, and as a  r e s u l t  o f  governments' focus ing 
c h i e f l y  on la rge-sca le  schemes, t r a d i t i o n a l  a g r i c u l t u r e  has been e s s e n t i a l l y  
ignored and i s  i n  a  weak p o s i t i o n  t o  meet present and f u t u r e  food needs 
o f  the west A f r i can  reg ion (Vermeer, 1983). 
I n  Nigeria,  at tempts t o  deal w i t h  the food problem o f  t he  country 
through d i r e c t  government investment i n  large-scale, h i g h l y  c a p i t a l  - i n tens i ve  
pro jec ts ,  r a the r  than by p rov id i ng  support  serv ices and i n f r a s t r u c t u r a l  
f a c i l i t i e s  t o  t r a d i t i o n a l  smal l-scale fanners have no t  solved t he  country I s  
food problems (Essang, 1978). Coupled w i t h  the low priority, and the l ack  
of ove ra l l  government support g iven t o  smal l-scale t r a d i t i o n a l  ag r i cu l t u re ,  
the food p r i c i n g  p o l i c i e s  have been se t  t o  reso lve soc ia l  and p o l i t i c a l  
pressures, espec ia l ly  i n  urban areas. This has meant t h a t  h i gh  i ncen t i ve  
p r i ces  d i d  no t  reach the producers and t h i s  has a l so  con t r i bu ted  t o  reduced 
a g r l c u l t u r a l  product ion. Vermeer (1983) and Essang (1978) have concluded 
t h a t  t r a d i t f o n a l  a g r i c u l t u r e  appears dest ined t o  cont inue t o  bear t he  
pr imary r e s p o n s i b i l i t y  f o r  feeding t he  west A f r i can  populat ion. Th i s  
conclusion a lso  appears v a l i d  f o r  t he  r e s t  o f  t he  sub-Saharan Af r tca . ,  
Seasonal abundance and scarc i t y  o f  a given food c o m d i t y  rtormally 
varies from r i g i o i  t c  region w i t h i n  a giver) country. C)f+.en fcod s t u f f s  
have to  be transported from regions o f  surplus t o  d e f i c i t .  The bulk  and 
per i shab i l i t y  o f  vegetable and roo t  crops, r e l a t i v e  t o  t h e i r  u n i t  value, 
do not al low them t o  be transported over great distances without the use 
of expensive cool ing, hand1 ing, packaging and t ranspor tat ion f a c i l i t i e s .  
Cereals and pulses on the other hand can eas i l y  be transported t o  d e f i c i t  
areas t o  a l l e v i a t e  problems o f  seasonal shortages. I n  such s i tuat ions,  
appropriate government p o l i c i e s  on marketing and p r i c ing  o f  a g r i c u l t u r a l  
products have a major in f luence on food supply seasonali ty i n  a given 
region o f  a country. Appropriate marketing and p r i c i n g  incentives can 
encourage f a m r s  t o  increase the production o f  those food commodities 
tha t  br ing them the highest net  re turn.  I n  Kenya, f o r  example, maize 
wholesalers and large-scale farmers gain l i t t l e  advantage i n  hold ing 
seasonal stocks because they are essen t ia l l y  r e s t r i c t e d  t o  t rad ing  through 
legal  channels and a t  government-regulated prices. Where t raders are 
not  r e s t r i c t e d  by government regulat ions, they are i n  pos i t ions t o  p r o f i t  
from seasonal and speculat ive storage. I n  m s t  o f  Af r ica,  the la rges t  
amount of grains are stored and so ld by small-scale farmers. Farmers t h a t  
can a f f o r d  t o  store t h e i r  produce do so knowing tha t  p r i ces  w i l l  usual ly  
increase as the post-harvest season progresses (Jones, 1972). Seasonality 
and g ra in  p r i c e  are genera l ly  d i r e c t l y  re la ted  where pr ices are highest j u s t  
before &vest and lovest j u s t  a f t e r  harvest. 
The bulk of the ag r i cu l tu ra l  products consumed i n  r u r a l  Af r ican 
households are avai lab le unprocessed. Food items f o r  home c7)sumption 
are mostly obtained raw and processed a t  home by women (IDRC, 1973). 
Prc :essing enhanc~s a ~ r o c ~ c t ' s  accep tab i l i t y  as fond by the loca l  
populat ion. Often processing jobs such as dehul l ing and gr ind ing g ra in  
using loca l  equipment are tedious and t ime consuming. Improved 
food-processing equipment can e l iminate the drudgery i n  home food 
processing and also improve the market accep tab i l i t y  o f  crops. 
7. FOOD SECURITY AN0 SELF-SUFFICIENCY 
Food secur i ty  and se l f - su f f i c iency  have been o f  major concern 
t o  the Afr ican countr ies throughout the l a s t  two decades (FAO, 1981). 
I n  addi t ion t o  the e f f o r t s  o f  i nd iv idua l  coutr ies f o r  na t iona l  food 
secur i ty ,  regional undertakings have been i n i t i a t e d .  The most 
s i g n i f i c a n t  o f  these regional undertakings have been the Lagos Plan 
o f  Action o f  the Organization o f  A f r i can  Uni ty  (LPAIOAU) covering the 
e n t i r e  continent, CILSS ( I n t e r s t a t e  Permanent Committee f o r  Drought 
Control i n  the Sahel) focusing on r e l i e f  and developmenfa1 needs o f  
the Sahel countr ies o f  west Af r ica,  and SADCC (Southern Afr ican 
Development Co-ordination Conference) covering the n ine southern A f r i ca  
r
countries geographical ly c lose  t o  South A f r i ca .  
The LPAfOAU (OAU, 1981) emphasizes the c o l l e c t i v e  and ind iv idua l  
c w n m i p n t  o f  OAU countr ies t o  the achievement o f  se l f - su f f i c iency  
I n  fowl production and supply, and under food secur i ty ,  among other  th ings  
t he  LPA/OAU stresses t h a t  a) m s t  member s ta tes  should aim, as a f i r s t  
step, a t  set+ r ]  up na t iona l  s t r a t e g i c  food reserves o f  the order o f  
10% of the country 's  t o t a l  food production, b )  urgent steps should be 
taken by every menbe* s ta te  t~ adcot a coherrnt: r id t fonal  food se:uri ty 
p o l i c y  c )  member s tates should examine the f e a s i b i l i t y  o f  s e t t i n g  up an 
A f r i can  Food R e l i e f  Support w i t h  a view t o  a s s i s t i n g  member countr ies 
i n  times o f  food emergency, The cu r ren t  food emergency needs o f  such 
worst ,drought-affected coun t r ies  as Eth iop ia,  Sudan, Chad, and Mal i  and 
the subsequent mass A f r i can  famines and deaths a re  p a i n f u l  reminders 
t h a t  the act ions imp l ied  i n  the  LPAIOAU are s t i l l  e lus ive.  
As a consequence o f  t h e  Afr ica-wide drought o f  the e a r l y  19701s, 
several i n i t i a t i v e s  f o r  A f r i c a ' s  food s e l f - s u f f i c i e n c y  and ecologica l  
balance are underway. The most impor tant  and well-organized i s  t h a t  o f  
the Sahelian countr ies.  CILSS and the Club du Sahel co l l abora te  c l o s e l y  
i n  the funding, planning, and execution o f  research and development 
p ro jec ts  f o r  the  e i g h t  Sahelian countr ies.  The tasks o f  CILSS/Club 
du Sahel are l i s t e d  as; co-ord inat ion o f  drought con t ro l  a c t i v i t i e s ,  
m o b i l i z a t i o n  o f  resources f o r  na t iona l  and regional  drought c o n t r o l  
pro jects ,  ensuring basic  food se l f - su f f i c iency ,  and enhancing economic 
and soc ia l  development (Club du Sahel, 1982a). Programming has been 
c a r r i e d  o u t  f o r  t h e  pe r iod  up t o  the  year  2000 w l t h  ambitious food 
product ion ta rge ts  based on 80% r a i n - f e d  a g r i c u l t u r e .  P a r t i c u l a r  
points stressed i n  the  CILSS/Club du Sahel program were l inprovlng 
dr&ght m i s t a n c e  of ra in - fed  crops, ce rea ls  storage, muss r u r a l  
development and food se l f - su f f i c iency  and ecologica l  equ i l i b r ium 
(Club du Sahel, 1982a). For V i l l i  i n  p a r t i c u l a r ,  a Food Strategy 
was drawn up w i t h  the ob jec t i ve  of so lv ing one spec i f i c  problem - t h a t  
o f  focd se l f - su f f i c i2n iy  (Club d l  Sahel , 1182b). The overa l l  an,; 
p r i o r i t y  ob jec t i ve  was t o  ensure food secur i t y  f o r  Mal i ,  then t o  achieve 
food se l f - su f f i c iency  and h igher  l e v e l s  o f  n u t r i t i o n ,  i .e. an adequate 
and well-balanced d i e t  f o r  t h e  e n t i r e  populat ion (Club du Sahel, 1982b). 
That was the program as planned i n  the mid-1970's. The tasks f o r  
CILSS/Club du Sahel are j u s t  as re levant  today as they were envisaged 
a decade ago. The continent-wide drought has recurred, and has now much 
o f  sub-Saharan A f r i can  i n  i t s  g r i p .  Unless massive inputs are mubil lzed, 
and more concerted e f f o r t s  p u t  i n t o  A f r i can  a g r i c u l t u r a l  development, 
food se l f - su f f i c iency ,  and reducing seasonal o r  annual f l uc tua t ions  o f  
food supply f o r  A f r i c a  w i l l  remain e lus i ve  f o r  years t o  come. As 
Eicher (1983) emphasizes, A f r i c a ' s  food problems i n  the long run  can no t  
be solved by s t ra teg ies  based on slogans such as "food se l f - su f f i c iency"  
alone. Serious e f f o r t s  and commitments by A f r i can  governments and the 
in te rna t iona l  donor comnunity are-badly needed t o  s t r i k e  a su i tab le  
balance between food production, food imports, and cash crop product ion 
i n  order t o  achieve growth and equ i t y  (Eicher, 1983). 
A reg ional  undertaking establ ished i n  1977 t o  improve and s t a b i l i z e  
food product ion i n  semi-arid pa r ts  o f  Af r ica.  i s  t h e  Semi-Arid Food 
Grains Research and Development (SAFGRAD) p r o j e c t  implemented by t h e  
Scientl fSc, Technical and Research Carmission o f  the OAU. The major 
a c t k i t t e s  o f  SAFGRAD, I n  co-operation w i t h  the  In te rna t iona l  Research 
Centers, are t o  improve and s t a b i l i z e  the product ion o f  sorghum, 
maize, m i l  l e t ,  cowpea, and groundnut i n  the  semi-arid farmjng systems 
o f  sub-Saharan A f r i ca .  The co-ord inat ion o f  a  reg ional  research netivork, 
,ar d srrenghthening n a t i o r r l  programs i n  the  crops o; SATGRAD'S 
concern are add i t i ona l  p r o j e c t  a c t i v i t i e s  (SAFGRAD, 1984). 
I n  a d d i t i o n  t o  the on-going con t inen ta l ,  reg ional ,  o r  na t iona l  
p ro jec ts  on food product ion and s e l f - s u f f i c i e n c y ,  new ones are l i k e l y  
t o  be formulated and implemented. Notwithstanding a l l  these 
commendable e f f o r t s ,  as Eicher  and Baker (1982) underscore the re  are 
no f i v e - t o  ten:year so lu t ions  t o  A f r i c a ' s  problems o f  poverty, 
m a l n u t r i t i o n ,  and lagging food product ion.  They c a l l  f o r  a  20 - 30 
years t ime-horizon t o  concentrate on the  fundamentals o f  a g r i c u l t u r a l  
development: s t r u c t u r a l  reforms, t r a i n i n g  A f r i can  s c i e n t i s t s .  
s t rengthening research and extension systems, and improving p o l i c y  
ana lys i s .  With t h i s  approach t o  a g r i c u l t u r a l  development and more 
massive na t iona l  investments i n  the  a g r i c u l t u r a l  sector ,  Af r ican 
food product ion i n  the  long-run should show growth on a  susta ined 
bas is  and thereby c o n t r i b u t e  t o  re1 i a b l e  A f r i c a n  food secur i t y ;  
t h a t  I n  t u r n  should minimize the  problems o f  seasonal i ty  i n  food 
supply. 
8. SOME TRADITIJNAL SOLUTIONS 50 SEASONALITY 
Afr ica;) farmers i n  d i f f e r e n t  regions have trad1tirlnall;t f o r m l a t e d  
and followed d i f f e r e n t  s t ra tegies f o r  minimizing the problems of 
seasonal f luctuat ions i n  food supply. Among the most widely used 
st rategies are the use o f  r o o t  crops, in tercropping,  and t r a d i t i o n a l  
storage. 
(a) Root Crops: - 
The three most important r o o t  crops i n  A f r i ca  are cassava 
(Manihot esculenta), yams (Dioscorea sp l ) ,  and sweet potato (Ipomoea 
batatas). Cassava i s  by f a r  the most important o f  these crops both 
i n  terms o f  i t s  t o t a l  production and d i s t r i b u t i o n  i n  A f r i ca  where the 
fou r  leading producers (Zaire, Niger ia ,  Tanzania, and Mozambique) 
account f o r  about a quar ter  o f  the t o t a l  global production. Niger ia  
alone accounts f o r  about three-quarters o f  the world production o f  yams 
whereas the countr ies of the "yam zone" (Nigeria, Benin, Togo, Ghana, 
and I vo ry  Coast) produce together more than 90% o f  the g lobal  production. 
Although the sweet potato i s  fou'nd throughout much o f  A f r i ca  the major 
producers are Rwanda and Burundi (Coursey , 1984). 
These three r o a t  crops are major s tap les o f  m i l l i o n s  o f  Af r icans.  
They are i n  general adapted t o  the d iverse environments and farming systems 
encountered i n  the continent. Cassava m d  sweet potato, I n  pa r t i cu la r ,  
are adapted t o  a wide range o f  environments. 
Aoot crops have production cons t ra in ts  i nc lud ing  physical 
and b i o l o g i c a l  ones. Several A f r i can  nat ional  programs and I I T A  have. 
been engaged i n  3 wide range o f  !*eseirch a c t i v i t i e s  t o  a l l e b i a t e  these 
constra in ts .  High y i e l d i n g  c u l t i v a r s  r e s i s t a n t  t o  diseases and insec ts  
have been developed. The most promising I I T A  cassava c u l t i v a r s  w i t h  
good performance i n  a wide range o f  environments w i t h i n  N ige r ia  are 
TMS 30572 and TMS 30555 (Hahn. 1982). For sweet potato, Hahn (1982) 
a lso l i s t e d  a wide range o f  disease and insec t  r e s i s t a n t  c u l t i v a r s  w i t h  
h igh y i e l d s .  Terry a, (1984) g ives a comprehensive coverage o f  the 
r o o t  crops research, production, and u t i l i z a t i o n  i n  A f r i ca .  
(b)  In tercroppinq:  - 
Intercropping o r  mixed cropping i s  t r a d i t i o n a l  and .very w ide ly  
pract iced throughout A f r i ca ,  p a r t i c u l a r l y  on small farms. Among i t s  
advantages are h igher  t o t a l  crop y ie lds ,  under the condi t ions o f  the 
small-scale A f r i can  farmer; greater  e f f i c i e n c y  o f  l abor  use, greater  
e f f i c i e n c y  i n  the  u t i l i z a t i o n  o f  s o i l  and water resources, l ess  
dependence on a s ing le  crop, g w d t e r  insurance against  unforeseen 
r i sks ,  fewer problems o f  diseases and pests, the  p rov is ion  o f  d i v e r s i f i e d  
food over extended periods, and fewer problems i n  the seasonal 
f l u c t u a t i o n  i n  food supply t o  the  fami l y .  Combinations o f  these and/or 
other  s i m i l a r  advantages account f o r  t h e - t r a d i t i o n a l  and pers i s ten t  
usage o f  i n te rc ropp ing  p rac t i ces  by small -scale A f r i can  f a m r s .  
Experimtai data conf i rming many o f  these advantages o f  i n te rc ropp ing  
have hem n p o r t e d  (ICRISAT, 1974; Mcnyo fl., 1976; AAASA, 1977; 
l h m i  a d  Wdunguru, 19&2]. 
Although intercropping i s  widely practised by African farmers, 
i t  has not received research attention commensurate with i t s  importance. 
Further research i s  netded ro copfirm or deny the claimed advantages 
of this cropping system, more breeding efforts are needed to develop 
cultivars specifically suited for various intercropping systems, and 
further research is  needed to determine the most efficient agronomic and 
crop protection practices for the various cropping systems. Progress 
in these research efforts are expected to contribute to reducing the 
problems of seasonality of food supply. 
I n  parts of Africa where severe seasonal fluctuations in food 
supply are of mjor concern, often the mast important p'hysical limiting 
factor is  the shortage of water for crop production. In such situations 
the range of cropping systems available to the farmer are also very 
restricted. The focal point of research and agricultural development 
in such cases must be proper soil and water conservation and management 
including mulching, microcatchments, run-off recycling , crop l i  fe-saving 
irrigation, silvi-pastoral management and fodder banks. The soil 
and water conservation and management practice suitable for each 
ecological zone must be combined with the appropriate cropping system 
for that area. Under the cwditions of the small-scale farmers, the 
Indlan experience i n  crop Fife-saving research in drought-prone areas 
appear applicable to much of the semi-arid parts of Africa (ICAR, 
LSX F C ~  1977). 
(c)  Storage Technologies:- 
One of the traditional ways of extending the availabil i ty c '  
food to the farm household for  an extended period i s  through appropriate 
storagc . Crops vary i n  t ' .eir  ab i l i t y  to be stor,ed. Root and tuber 
crops do not generally have a long storage l i f e  a f t e r  harvest. Compared 
to small -seeded types, large-seeded cereals and legumes also rapidly 
succumb to storage insects. Efforts to  minimize losses,  or to  extend 
the st&age l i f e  of the product without loss in quality can reduce 
the seasonal fluctuations in food supply on the farm. Among the areas 
needing special research and development attention for post-harvest 
handling and processing of African crops are breeding for resistance t o  
post-harvest pests, effective drying methods, rodent control, e f fec t ive  
and proper use of insecticides, improvement in rural food processing, 
formulation and ut i l iza t ion  of composite f lours,  and improving storage 
structures (Gilman, 1983). 
9. THE G R E E N  REVOLUTION AND AFRICA 
The cereal crops tha t  have been significantly affected by 
the Green Revolution are wheat, r ice  and maize. Although the Green 
Revolution has become a rea l t ty  in a few countries, e.g.. k x i c o ,  
Indla, Paklstan, and the Phfl ipines, it has hardly touched sub-Saharan 
Alrlca except fo r  isolated advances tn malze production in Kenya and 
Zidabare.  Even in these countries since the adoption of Improved maize 
Wdmolagy Is res t r ic ted  .to htgh potential and optiwm environments, the 
&dh? d x e  yf6lds a?% a l y  I .2 tonnea/ha in lkenya and 0.8 tonnes/ha 
The success o f  the Green Revo lu t ion i s  no mi rac le  b u t  has 
resu l t ed  from the j ud i c i ous  use o f  h i gh  y i e l d i n g  c u l t i v a r s  t h a t  a re  
r e s i s t a n t  t o  pests  and diseases and the use o f  i r r i g a t i o n ,  i nsec t i c i des ,  
herb ~ c i d ? s ,  f e r t i l  i:et3s, proper aprcnomic practice;, w c t ~ i n e r y ,  p-open 
farm management, sound government p o l i c y  i n  c r e d i t  and p r i c e  support ,  
a ~ p r o p r i a t e  landownership and use p o l i c y ,  t r a i n e d  manpower, sound 
na t i ona l  research, good s t a t e  adv isory  services, and o f  course m t i v a t e d  
and hard-working farmers (Borlaug, 1972; Le is inger ,  1984). Much o f  
sub-Saharan A f r i c a  i s  d e f i c i e n t  i n  most o f  these i tems. I f sub-Saharan 
A f r i c a ' s  lagg ing food product ion problem i s  t o  be solved and the  reg ion ' s  
d e t e r i o r a t i n g  seasonal and y e a r l y  f l u c t u a t i o n ' s  i n  food supply are  t o  
be minimized the f ac to rs  mentioned above, must be s i n g u l a r l y  and 
c o l l e c t i v e l y  improved i n  t he  con tex t  o f  A f r i can  r e a l i t y ,  There a re  no 
easy, shor t - te rm so lu t i ons  t o  t he  problem. Long-term p o l i c i e s  and 
ac t i ons  i n  b u i l d i n g  up research, t r a i n i n g ,  and a g r i c u l t u r a l  development 
i n s t i t u t i o n s  and programs a t  t he  na t i ona l  and reg iona l  l e v e l  a re  
essen t i a l .  Le i s i nge r  (1984), who reviewed the  impact o f  t he  Green 
Revolut ion and the  balance o f  modern technology i n  t he  T h i r d  World, concluded 
t h a t  coun t r i es  t h a t  adopted t he  GrPen Revo lu t ion r e a l i z e d  s i g n i f i c a n t  
increases i n  food product ion, e l im ina ted  seasonal food shortages, reduced 
food imports, e rad icated famine and s ta r va t i on ,  increased t h e i r  r a t e  o f  
employment, and increased farmers ' incomes. A1 though d i ve rg ing  views 
on t he  mer i t s  and demeri ts o f  t he  Green Revo lu t ion have been expressed 
*C 
(Eorlaug, 1972; Le le  and Mel lo r ,  1972; Hopper, 1975 and 1976; Eicher,  1982; 
Le is inger ,  1984), nevertheless, these a re  n u l t i p l e  goals t o  which sub- 
S?ha?un A f r i c a n  c w n t r i e s  m s t  become c o m i t t e d  and s t r i v e  t o  achieve. 
On balance A f r i c a  should be b e t t e r  o f f  w i th ,  than w i t hou t  t he  Green 
Revolution, i t  i s  t he  o n l y  r e a l i s t i c  long-term way t o  e l im ina te  A f r i c a ' s  
seasonal and y e a r l y  f l u c t u a t i o n s  i n  food supply and pr ices .  
The i ~ p c c t  o f  a successful  technology and the  wide-scale 
adopt ion o f  a'package o f  technology" on food product ion i n  an A f r i can  
country can be seen by examining the maize s i t u a t i o n  i n  Kenya. Maize i s  
t he  most important food crop i n  Kenya both i n  terms o f  t o t a l  p roduct ion 
and u t i l i z a t i o n  as food. Kenya has maintained a strong na t i ona l  maize 
research program f o r  t he  l a s t  30 years. The r e s u l t  o f  t h i s  program has 
been the development o f  maize hybr ids  s u i t a b l e  f o r  t he  var ious eco log ica l  
zones o f  t he  country where hyb r i d  maize has been grown f o r  over 20 years. 
Gerhart  (1975) and Johnson g fi (1980) repor ted on t he  d i f f u s i o n  o f  hyb r i d  
maize i n  western Kenya from the  mid-1960's t o  t he  mid-1970's. I n  h i gh  
e levat ion and optimum r a i n f a l l  zones o f  Kenya, t h e  advantages o f  us ing hyb r i d  
maize seed along w i t h  t ime l y  p l an t i ng ,  proper weeding, optimum p l a n t  
populat ion, and t he  use of f e r t i l i z e r s ,  compared t o  t r a d i t i o n a l  maize 
product ion methods increased y i e l d s  up t o  300% (Gerhart, 1975; Eberhar t  
and Sprague, 1973). 
Although hyb r i d  maize i n  Kenya used t o  be mainly p lanted by 
l a r g e d c a l e  farmers i n  t he  e a r l y  19601s, by t he  end o f  t he  1960's t h e  
smal l-scale farms hectarage o f  h y b r i d  maize had a l ready surpassed t h a t  
o f  t he  l a r g e  s c a l e  farms (Fig.7). By t he  end of t he  1970's la rge-sca le  
farms occupied o n l y  about 5% o f  t he  400,088 ha. o f  t he  hyb r i d  maize i n  
Kenya. S i m i l a r  t o  t h e  Kenyan t r e n d  o f  t he  1960's the c o n t r i b u t i o n  o f  
slnall-$chle Pam i n  Z l b a b w e  t o  t h e  coun t r y ' s  m i z e  product ion i s  now on 
" rise (IW, 1985). 
Years 
Flg.  7 Area i n  thousands o f  ha o f  hybr id  maize grown i n  Kenya 
from 1963-1979. 
Source: Johnson a, 1980 
The reasons for  the success and the widespread adoption of 
the hybrid maize technology in Kenya have been sumarized by Gerhart 
(1975) : 
- Optimum maize e~,\tircnrent dith good so'ls tlid reliab!e 
rainfall, 
- A systematic and local breeding and agronomic research 
program with close t i e s  to the seed industry and the 
extension service. 
- Ready access of farmers to cr i t ica l  off-farm inputs. 
- A good seed industry with an effective seed production 
and distribution system. 
- Effective national extension and training services. 
- Effective marketing with guaranteed floor price protecting 
a l l  maize farmers against wide price fluctudtions. 
- Improvement of national storage f ac i l i t i e s .  
Johnson etd, (1980) also evaluated the hybrid maize success 
story of Kenya and cautioned that too many lessons should not be drawn 
from the Kenyan experience for the res t  of Africa. They emphasize tha t  
large-scale commercial farmers, the long-term presence of foreign advisors 
the aggresive private seed company, and the we1 1 -developed transportation 
infrastructure. that  a l l  gave the i n i t i a l  boost to the hybrid maize 
technology are unique to Kenya. 
Kenya i s  self-sufficient and has minimized the fluctuations in the 
W ~ t y  o f I t s  staple crop, because of the wide adoption of the hybrid mafae 
bad asswtafad technology by both large-and omall-scale f a m s .  Aithwgh 
wcccrrs d@t have k e n  influmced by factors unique t o  Kenya, 
RWa~W&%ass it I s  a wccessfu8 African experience that  other African 
10. AGRICULTURAL RESEARCH PRIORITIES FOR MINIMIZING SEASONALITY 
As repeatedly emphasized in this paper, the problem of seasonal 
f l ~ ~ t ~ a t i o n s  in "ood supply I n  ii :ount:,y or  regton can n o t  be isolhted ' 
from the overall problem of poverty and low agricultural productivity. 
Therefore, the areas of research andlor development priority indicated 
below apply to improving agricultural productivity in general in sub-Saharan 
Africa. Eight major priority areas are proposed and these are plant 
breeding, crop choice, crop protection, soil and water management, 
irrigation, seed industry, agronomy and cropping systems, and processing and 
storage technology. These areas are mostly well recognized and are already 
subjects of investigation in various national, regional, and international 
centers. 
(a) Plant Breedin$:- 
Wherever significant progress has been made in crop production, the 
core of the progress can often be traced to plant breeding. Africa needs 
major efforts in plant breeding for all i t s  important food crops. High-yielding 
cultivars of these crops in the appropriate ecological zones can act as 
catalysts and carriers of other technologies for improved crop production. 
The hybrid maize success story of western Kenya i s  an African example where 
a successful plant breeding effort has triggered and mbilized a whole 
range of agricultural development activities and essentially eliminated 
the problem of seasonality in this staple crop. Eastern Africa countries 
neighboring Xenya [Tanzania, Uganda, Ethiopia) have also benefited from the 
g a n t  M t n g  work dane i n  Dnya by importing and growing Kenyan hybrld 
dh"tk et a l ,  1980) 
This experience suggests t h a t ,  in  addition t o  national e f f o r t s ,  greater  
emphasis should be placed on regional plant breeding undertakings f o r  
the important African food crops. 
( b )  Crop Choice :- 
I t  i s  ~ e l l  known tha t  each crop has spec i f i c  ecological requirements 
fo r  i t s  best adaptation and performance. For example, where growing 
conditions a re  more favourable in  terms of water and s o i l ,  maize i s  of ten 
a more preferred crop than sorghum and mi l l e t s .  In more s t r e s s  environments 
of soi l  and water, sorghum and mi l l e t s  a re  preferable and more r e l i a b l e  
crops. As Gerhart (1975) established in h i s  extensive survey of hybrid 
maize adoption in western Kenya, a s  the crop loss  r i sk  fac to r  due t o  drought 
increased in an area,  farmers tended t o  grow more drought-tolerant crops 
such as  sorghum, mil let ,  and cassava. However, in  some areas such a s  the 
Machakos d f s t r i c t  of Kenya o r  the low ra in fa l l  s e c t i o n s o f  the  Ethiopian 
Rif t  Valley, f o r  different  reasons ranging from food preference t o  bird 
problems, farmers continue t o  grow maize, although from experience, f a r m r s  
rea l i ze  t h a t  t h e  probability of a poor maize harvest i s  qu i t e  high i n  any 
one year. In Ethiopia, the l a rges r  c w p  area i s  taken by t e f  (Eragrost is  
t e f )  although i t  i s  the lowest-yielding cereal in the country. In mch 
-
of the area where t e f  i s  grown, several other higher-yielding ce rea l s  
such as  maize, sorghum or  wheat could be grown, and grain yields  several 
fold those of t e f  could be obtained. I t  i s  alleged tha t  food preference 
of M e  Ethiopian consumer and t rad i t ion  d ic ta te  the  continued production 
of Qf b Ethiopia. The proper choice of the m s t  su i t ab le  crop f o r  a 
, r 
g i ~ r m  q m c o l o g { c a l  zone should contr ibute  t o  y ie ld  increase and s t a b f l f t ~ .  
ikL ., 
m s a ~ l t r x r t l y  reduce t h e  problem of seasonality i n  food supply. Researd 
Its u ~ d s n t i f v  such cro~s f o r  each nrqior e c o l o g f a l  zone. 
( c )  Crop Protect ion: -  
Diseases, pests, and weeds account f o r  substant ia l  crop losses 
i n  sub-Saharan Afr ica. A comprehensive coverage o f  the subject  i n  the 
trolpics i s  g iven by Kranz .l (1177) and tl,e a s p e t  o f  p lan t  b r ~ e d i r g  
f o r  res is tance t o  Pests and diseases i s  we l l  covered by Russell (1978). 
A wide range of diseases caused by fungi, bacter ia ,  and viruses a f f e c t  
the major A f r i can  crops. A whole range o f  s o i l  insects, stem and f o l i a g e  
feeders, head and ear feeders, and storage insects  a l so  take t h e i r  t o l l  
o f  A f r i can  crops. Migratory pests such as the Quelea could wipe out  
e n t i r e  f i e l d s  i n  hours o r  days. The A f r i can  farmer also loses a l o t  o f  
h i s  harvest because o f  weeds. Grass and broadleaved weeds as w e l l  as 
p a r a s i t i c  weeds are widespread. Of the p a r a s i t i c  weeds, Striga i s  most 
severe on maize, sorghum, and pear l  m i l l e t  throughout sub-Saharan A f r i ca .  
Crop p ro tec t ion  technology i n  a l l  i t s  aspects i s  badly needed i n  A f r i c a  
t o  minimize crop losses a n d m i t i g a t e t h e  problem o f  seasonal f l u c t u a t i o n  
i n  food supply. Expanded e f f o r t s  i n  crop p ro tec t ion  i n  A f r i c a  a re  
essent ia l  t o  the development and adoption o f  t h i s  technology i n  A f r i ca .  
(d) S o i l  and Water Management:- 
Successful crop product ion i s  very dependent on the jud ic ious  
managecnent o f  s o i l  and water resources. One o f  the main agr icu l tura!  
problems i n  sub-Saharan A f r i c a  i s  improper s o i l  and water resource 
management. Since crop product ion i n  eb-Saharan A f r i c a  i s  mostly 
aependent on r a i n f a l l ,  i t  i s  imperat ive t h a t  steps should he taken 
pa tqximize the use o f  r a i n  water. I n  semi-ar id  areas w i t h  heavy 
sewanal rainfall m s t  of the r a i n  water i s  l o s t  through surface run-off 
o f t e n  r e s u l t i n g  i n  severe s o i l  erosion. Watershed based s o i l  and 
water management systems are necessary t o  maintain and improve the long- 
term p r o d u c t i v i t y  o f  the land. Technologies t h a t  r e s t r i c t  surface 
water and s o i l  loss, water harvesting, c o n t c ~ r  terraces, c o n t o ~ r  furrows 
and ridges, micro-catchment basins t o  minimize water run -o f f  and improve 
i n f i l t r a t i o n ,  and vegetated waterways, are badly needed throughout semi- 
a r i d  sub-Saharan A f r i ca .  Highest research p r i o r i t y  and development 
s t ra teg ies  i n  t h i s  important area are a must i f  A f r i c a ' s  stagnating 
o r  de te r io ra t ing  food production p o s i t i o n  i s  t o  improve. 
(e) I r r i g a t i o n : -  
The r o l e  o f  i r r i g a t i o n  i n  food product ion i n  sub-Saharan A f r i c a  
i s  i n s i g n i f i c a n t .  Eicher and Baker (1982) g i ve  an overview o f  the 
po ten t ia l ,  experience, and economics o f  i r r i g a t i o n  i n  sub-Saharan A f r i c a .  
The main i r r i g a t i o n  schemes i n  the region are those i n  the  r i v e r  va l l eys  
of the  Sudan, Eth iop ia,  Soma1 i a ,  Mozambique, Zimbabwe, Ma1 i , Senegal, and 
Niger ia .  The severe droughts o f  the  e a r l y  1970's as we l l  as t h a t  i n  
1984/85 t h a t  devastated much o f  semi-arid, sub-Saharan A f r i c a  have 
st imulated i n t e r e s t  i n  i r r i g a t i o n  i n  Af r ica.  The p o t e n t i a l  f o r  i r r i g a t e d  
a g r i c u l t u r e  i n  terms o f  the  land  and water resources i n  sub-Saharan 
Afr ica a re  enormous. The main problem delaying the expansion o f  i r r i g a t e d  
a g r i c u l t u r e  i s  i t s  i n i t i a l  development cost, and i t s  demand f o r  higher 
technology than i s  t r a d i t i o n a l l y  ava i lab le  i n  much o f  A f r i ca .  For 
each area, it i s  necessary t o  determine the most su i tab le  i r r i g a t i o n  
Strategy In 'term of sca le  and method. Successful experiences i n  
i r r i g a t e d  a g r i c u l t u r e  outs ide A f r i ca  need t o  be examined c a r e f u l l y  
i n  t he  A f r i can  contex t  and adopted wherever appropriate. Although 
r a i n f e d  a g r i c u l t u r e  w i l l  cont inue t o  be the core o f  A f r i c a ' s  food 
product ion, due a t t e n t i o n  has t o  be g iven t o  i r r i g z t i o n  research and 
development so t h a t  food product ion i n  t he  cont inent  can be increased 
and made more re1 iab le .  
( f )  Seed Indus t r y  
If farmers are  t o  b e n e f i t  f rom advances made i n  crop improvement 
research, there  must be an e f f e c t i v e  seed product ion and d i s t r i b u t i o n  
system t o  serve t he  needs o f  a country.  Improved seed i s  a basic 
requirement f o r  improved crop product ion. The seed i s  t he  c a r r i e r  and 
promoter o f  improved i npu ts  and p rac t i ces .  I n  many s i t ua t i ons ,  t he  use o f  
improved seed i s  t he  cheapest and most e f f e c t i v e  way o f  c o n t r o l l i n g  pests 
and diseases. A st rong seed i n d u s t r y  has t he  p o s i t i v e  e f f e c t  o f  r e i n fo r c i ng  
and strengthening o ther  sectors  o f  a g r i c u l t u r a l  development, such as, 
research, extension, and t r a i n i n g .  
As an A f r i c a n  success i n  t h i s  area, t he  Kenya Seed Company 
together w i t h  a vast  network o f  small shopkeepers have been respons ib le  
for  t he  e f f e c t i v e  product ion and d i s t r i b u t i o n  o f  hyb r i d  maize t o  Kenya 
farmers (Johnson g a, 1980). A successful  seed i ndus t r y  needs s t rong 
research support; an e f f e c t i v e  p r o v i s i o n  f o r  breeder 's  seed n u l t i p l i c a t i o n ;  
a good o rgan i za t i on  f o r  t he  product ion, processing and d i s t r i b u t i o n  of 
cMaacrctal seed; a good extens ion and demonstration network t o  promote 
the improved seed; good q u a l i t y  con t ro l ;  and a seed m r k e t i n g  and p r i c i n g  
prllcy that promotes growth of bo th  t he  seed i ndus t r y  and t he  farmer. 
House (1985) discusses  and p rav i j e s  good guidel 'nes on t he  r o l e ,  
organizat ion,  es tabl ishment ,  and development of such a seed i ndus t ry .  
With dn e f f e c t i v e  seer i ndus t ry ,  c.rop production car, expa.id and pr3blems 
of seasonal i ty  in food supply can be minimized. 
( 9 )  Agronomy and Cropping Systems:- 
Agronomic p rac t i ce s  t h a t  a r e  optimum f o r  each cropping system in  each 
ecological  zone a r e  e s s e n t i a l  t o  maximize and s t a b i l i z e  crop y i e l d s .  
Appropriate cu l tu r a l  p r ac t i ce s  inc lude timely p l an t ing ,  t he  es tabl ishment  
and maintenance of optimum p lan t  popula t ions ,  and ove ra l l  good crop 
husbandry enable h igh-yie ld ing c u l t i v a r s  t o  achieve  t h e i r  gene t i c  p o t e n t i a l s .  
The use of f e r t i l i z e r s  along with judic ious  management of  s o i l  f e r t i l i t y  
help  the farmer t o  r e a l i z e  even higher  y i e l d s .  One of  t he  ways t o  optimize 
t he  use of s o i l  and water resources  and the re fo re  maximize y i e l d  per u n i t  
time and space i s  t o  use t h e  most app rop r i a t e  cropping system. A number 
of systems including i n t e r - ,  r e l a y ,  double,  and ratoon cropping a r e  used 
by farmers under d i f f e r e n t  circumstances.  The t i l l a g e  p rac t i ce  t h a t  
i s  most appropr ia te  f o r  each s i t u a t i q n ,  inc luding t h e  use of app rop r i a t e  
farm power and implements, has t o  bedetermined and improved. The 
management of crop r e s idues  t o  improve s o i l  and water  use e f f i c i e n c y  i s  
c r i t i c a l .  All of t h e  above and m n y  more r e l a t e d  agronomic and cropping 
system i s sues  need f u r t h e r  and sus ta ined research i f  t he  a g r i c u l t u r e  
of sub-Saharan Africa i s  t o  improve, and seasonal f l u c t u a t i o n s  i n  food 
supply a r e  t o  be minimized. 
(h) Processing and Storage Technology:- 
The importance of appropriate processing and storage technology 
in miiimizing s:ssonal f',uctliat.;ons .n food supply arld ,~ric~!s can nof 
be overemphasized. Apprpriate processing can improve the consumer 
acceptabilities of agricultural products. For example, dehulling 
sorghum improves its range of consumer acceptance in composite flours 
for bread, rice-like boiled products, and several traditional African 
foods '(ICRISAT, 1982). Improved storage structures and technologies 
are essential to maintain and expect the useful lives of agricultural 
harvests without loss in quality. Research and development in this 
broad area is essential to minimize the seasonality problems in food 
supply. 
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